The aim of this study was to investigate the relationship between substance abuse and computers and Internet use in university students in Istanbul. Of 600 participants (57.7% were females), 17.7% were reportedly substance users while 61.7% were established to be addicted to computers and Internet. Home access to Internet was 61.3% in the group of substance users and 56.4% in the computers and Internet addiction group; the percentage of those with a family income of > TL 1,700/month was significantly higher in both groups. The incidence of alcohol and cannabis use was significantly higher among those with computers and Internet addiction.
Introduction
Accessing, evaluating, classifying, using, and sharing information have become increasingly important following the recent advances in technology and communication. Consequently, the authors have to utilize all means available to access, use, and distribute information. C & I (computers and the Internet) are the most effective means at our disposal (Fox & Rainie, 2000; Joinson, 2003) . Moreover, the Internet has been known to provide an outlet for people feeling lonely or for those suffering from social phobias in terms of forming new relationships and improving their relationship-forming behaviors (Gackenbach, 1998; Moody, 1998; Mckenna, Gren, & Gleason, 2002) . The Internet also offers opportunities concerning education and is particularly functional in long-distance educational programs (Duman, 1998; Varol, 2001) . As a result, C & I have become indispensible in our lives with the opportunities they provide in terms of communication, education, and entertainment, as well as regarding convenience in conducting daily business and accessing information. However, their frequent and extended use leads to a number of problems.
The term "addiction" has generally been associated with substance, cigarettes, and alcohol. However, computers have become increasingly important in our lives and the Internet access has become widespread as a result of the recent advances in technology. Consequently, a new form of addiction has been defined. It has been suggested that C & I addiction may lead to a clinical condition; and therefore, it is debated whether Internet addiction should be designated as a mental disorder included in DSM-V (diagnostic and statistical manual of mental disorders) (Block, 2008; Collier, 2009; Pies, 2009) .
Ivan Goldberg, a psychiatrist, was the first person to define Internet addiction in 1995 (Goldberg, 2002) . As he started receiving numerous electronic mail messages from his colleagues admitting to be "Webcolics" and requesting help, he set up the first known "Internet Addiction Support Group". Some of the symptoms of the condition, which he named as IAD (Internet addiction disorder), were listed as reduction or complete abandonment of social and professional activities because of excessive Internet use as well as fantasies or dreams about the Internet, and voluntary or involuntary finger movements.
However, Kimberly Young (1998a; 1998b) was the first person initiating comprehensive investigation on Internet addiction. Young (1999) employed eight criteria to define Internet addiction, namely: (1) preoccupation with the Internet; (2) requiring more time on the Web; (3) repeated efforts to cut back on Internet use; (4) giving up attempts to cut back on Internet use; (5) time management issues; (6) jeopardizing relationships (family, school, work, and friends); (7) concealing the extent of Internet use; and (8) using the Internet as a way of relieving a dysphoric mood. Subjects were established to be at risk in terms of Internet addiction when five or more of the criteria above were met, unless their condition could be better explained as being manic. However, although the scale offers a practical measurement of Internet addiction, it should be remembered that further studies are needed to confirm its validity and reliability, and establish its use in clinical practice.
Meanwhile, a number of investigators have carried out studies to evaluate the psychological characteristics of excessive Internet users, and have observed loss of interest in social life and deteriorated professional and academic success in excessive users. Excessive Internet use (Wang, 2001) , Internet addiction (Shaffer, Hall, & Vander Bilt, 2000) , and pathological Internet use (Morahan-Martin & Schumacher, 2000) are among the chief interests of investigators.
Researchers have applied the criteria utilized in establishing substance abuse or addiction to investigate Internet addiction and developed a new system based on the existing criteria, including a number of characteristics, a set of behaviors, and reactions to various stimuli (Morris & Ogan, 1996) . Addicted individuals spent less time sleeping, skipped meals, neglected daily responsibilities, and suffered economic losses. Researches have particularly emphasized the need to socialize. Other factors increasing the appeal of the Internet can be listed as being always available, providing easy access to what is forbidden, offering gaming opportunities, and making risk taking easier. Recent studies carried out by psychologists have revealed that people spending excessive time on the Internet demonstrate withdrawal symptoms similar to those observed in people with other types of addictions. Therefore, a clinical condition that can be aptly called "Internet addiction" has been proposed. Although an increasing number of investigators have been carrying out studies on Internet addiction, the process of becoming Internet dependent and the underlying reasons have not been investigated thoroughly yet. A major reason behind this is that "Internet research is still in its infant-stage and lacks a solid foundation of research to build upon" (Tomasello, 2001) .
The purpose of this current study was to investigate the association between Internet and substance use habits of 18−28-year-old university students living in Istanbul. The ultimate target of the study was to establish the awareness levels of the group concerning Internet use, investigate the incidence of substance use among them, and evaluate the relationship between those two habits.
Materials and Methods
A total of 600 students between the ages of 18−28 attending undergraduate, graduate, or doctorate programs in various universities in Istanbul were enrolled in the study. The study was approved by the ethics committee of Cerrahpaşa University. It is the first comprehensive field study carried out in Turkey on "the association between Internet and substance use".
A new scale was developed based on the "Internet Addiction Scale", developed in the USA by Dr. Kimberly Young (1998a; 1998b) , a clinical psychologist. A total of seven questions regarding substance use and one control question, as well as items questioning age, gender, financial status of the family, money spent by the student, and academic success were added to the scale designed by Kimberly Young. A group of 50 subjects, with an educational background of high-school or higher, were enrolled in a pilot study in March 2006 in Istanbul to evaluate the adaptation of the scale to Turkey and to test reliability and validity. Statistical analysis revealed the reliability and validity of the scale to be alpha = 0.87.
While those responding "Often" or "Always" to seven of the questions in the Internet addiction scale were established as addicted, those responding "Once", "A few times a month", "A few times a week", or "Daily" to the questions related to substance use were established as substance users.
A total of 600 questionnaires were used for the statistical analyses. Such a sample of this size was estimated to be adequate with 1%−50% predicted prevalence, 90% power and 5% accuracy level. Statistical analyses were performed by using SPSS (Statistic Programme for Social Science) 8.0 software.
Results
Of the participants, 346 (57.7%) were women and 254 (42.3%) were men. While 77% of the participants were in the 18−22-year-old group, 14.7% were at the age of 23−25, and 8.3% were at the age of 26−28. Participants born in the Marmara region formed the largest group with 48.6%, while those born in the central, the Southern, or the Eastern Anatolia regions ranked second with 27.1%.
Of the participants, 17.7% were substance users (n = 106) and 61.7% were C & I addicted (n = 370). While the number of men and those at the ages of 18−22 were significantly higher in the substance users group, no difference was observed in terms of their birth places. Similarly, no difference was observed between those with and without C & I addiction in terms of gender, age, and birth place (see Table 1 ). The percentage of those with a family income of > TL 1,700 was significantly higher both in the substance users and C & I addiction groups (51.9% and 36.8%, respectively). No difference was observed in terms of academic success in the groups with or without substance use or C & I addiction (see Table 2 ). While 50.4% of the users had home access to the Internet, 17.9% went to Internet cafes to obtain access. Of the participants with substance use, 61.3% had home access to the Internet. Likewise, 56.4% of those with C & I addiction used home connections rather than other methods, which was statistically significant (see Table 3 ). The participants were asked 21 questions regarding their Internet and computer usage characteristics. The percentages of responses given to those questions are given in Table 4 .
When asked whether they spent longer time than planned on the Internet, 31.5% responded they often did so. Those admitting to have neglected their schools, jobs, friends, and homes because of the Internet consisted 10.3% of the participants. Of the study sample, 29.5% reported that, albeit rarely, people in their lives complained about the fact that they spent extended periods of time on the Internet, while 5.7% admitted that they often neglected their homework because of the Internet. It was observed that 75.5% of the participants never tried to conceal the amount of time they spent on the Internet. It was noted that 71.1% of the group with substance use were addicted to C & I. The percentages regarding Internet behavior in the group with and without substance use are given in Table 5 . The incidence of substance use was established to be 25% in the group neglecting home, work, friends, and school because of the Internet, 35.5% in the group establishing new relations on the Internet, 30.2% in the group neglecting homework, 38.5% in the group concealing the time spent on the Internet, and 39.6% in the group using Internet as an escape from anxiety.
Of the participating students, 25.5% (n = 153) smoked regularly on a daily basis, while 57.7% (n = 346) never smoked. Similarly, 51.2% (n = 307) never drank alcohol, while 1.8% (n = 11) drank on a daily basis. Cannabis use incidence was "A few times a month" for 3.7% (n = 22) and "A few times a week" for 0.5% (n = 3), while 86.7% (n = 520) never used cannabis. None of the participants reported daily use of cannabis. When asked whether they used sedatives, 0.7% (n = 4) responded "pills, such as Diazem and Xanax, a few times a week", while 92.5% (n = 555) reported that they never used them. Of the participants, 97% (n = 582) never used sedative drugs such as Rohypnol or Akineton; and 96.7% never (n = 580) used inhalants, while 0.2% (n = 1) used inhalants a few times a week. Similarly, 3.7% of the participants (n = 22) tried Ecstasy once. When asked about heroin use, 99% (n = 594) responded that they never used heroin, while 0.8% (n = 5) used once, and 0.2% (n = 1) used it a few times a month.
The association between substance use and C & I addiction is given in Table 6 . The incidence of alcohol and cannabis use was significantly higher among those with C & I addiction. In terms of heroin use, there was borderline significance. When compared with the population not addicted to C & I, the risk of using substance at least once in a life-time was established to be 1.88 times higher for cannabis and 0.61 times higher for heroin in the C & I addicted population. 
Discussion
Although C & I which have become part of our daily lives offer undeniable advantages, they also pose certain threats. As access to the Internet is becoming increasingly common, it is feared that Internet addiction will reach epidemic proportions in the 21st century. The prevalence of Internet addiction has been estimated to be 1%−18% among children and young people in various parts of the world (Christakis, 2010) . The number of people using the Internet in their daily lives is increasing rapidly. The percentage of Internet users in the United States was reported to be almost 70% (Liu & Potenza, 2007) .
The terms "compulsory Internet users" and "addicted Internet users" have become part of the Internet usage jargon. However, it is expected that studies carried out on these areas will produce a standard definition and measurement tool. It is known that any sort of dependency has several causes and components, which is also true for C & I dependency. It is, therefore, necessary to focus on risk factors and preventive measures for this type of addiction as well. Being able to access a wide range of information from the safety of their own homes encourages more and more people to use the Internet. Moreover, without having to face the cruel realities of life, people can feel self-confident and be whoever they wish to be and thus venture into new relationships on the Internet.
This present study was conducted to collect data in order to evaluate Internet addiction among 18−28-year-old university students in Istanbul. University students were selected as the target group because of their elevated levels of awareness.
According to Peele and Brodsky (1992) , addiction offers you emotions and satisfaction that you cannot obtain by any other means. It prevents feelings of pain, uncertainty, or discomfort. It creates powerful and amazingly remarkable emotions on which attention is focused. It helps people to forget or feel better about problems that they cannot overcome. It provides an artificial and temporary sense of safety, peace, self-esteem, success, feeling of power or control, sincerity, and belonging. The addiction definition put forward by Peele and Brodsky (1992) offered a perspective in understanding why university students use the Internet intensively and why it may lead to addiction. Since addiction creates positive emotions in people, those emotions are reinforced and dependency grows stronger. According to Young (1997) , feeling of excitement, euphoria, and joy are some of the most reinforced emotions (Peele & Brodsky, 1992; Young, 1997) . Davis (2001) claimed that there are two types of Internet addiction: specific Internet addiction and generalized Internet addiction. The first one focuses only on one function or aspect of the Internet. It is about excessive use or abuse of Internet opportunities such as online porn or online shopping. The second one, on the other hand, is about spending excessive time on the Internet and wasting time in chat rooms, etc., without having a specific purpose.
Young published a book entitled Caught in the Net in 1998, focusing on Internet dependency and sharing detailed information and stories. Young started focusing on Internet dependency following an online questionnaire assessing Internet dependency in 1994. Young (1997) used the questionnaire with eight diagnostic criteria on volunteers to assess whether they were addicted to the Internet. It was surprising even for Young that 496 people responded to the online questionnaire. Upon evaluating the responses, Young (1997) concluded that 396 (80%) participants were Internet dependent.
The incidence of Internet addiction was established to be 61.7% among university students in this present study. Of those with C & I addiction, 55.1% were females and 44.9% were males. The difference in terms of gender between participants with and without C & I addiction was not established to be significant. Yang and Tung (2007) conducted a study among high-school students in Taiwan by utilizing the scale developed by Young to assess Internet dependency. They established 13.8% of the 1,708 participants with Internet addiction. We utilized the same scale by adapting it to Turkey in our present study. Similarly, another study conducted in Taiwan by Lin and Tsai (2002) established 88 of the 7,053 high school students with Internet addiction. Chou and Hsiao (2000) , in their study carried out with 910 students from 12 universities and colleges also from Taiwan, adapted the true-false type scale designed by Brenner (IRABI (Internet-related addictive behavior inventory)) into a 4-item Likert scale, and used nine items from Internet dependency scale designed by Young in the second part as true-false questions. Those scoring in the highest 10% (≥ 110) and those responding affirmatively to five or more of the listed questions were established as Internet dependent (n = 54, 6%). While those in that group reported a weekly Internet use of 20−25 h, the remaining participants reported 5−10 h of use weekly. Mythily, Qiu, and Winslow (2008) reported excessive Internet use (as they did not employ any diagnostic tools, they did not regard it the same as Internet addiction) to have an incidence of 17.1% in a study carried out with 2,735 adolescents. Zboralski et al. (2009) demonstrated that excessive computer and Internet use was an issue concerning a fourth of the polled pupils (13−18 years old), with approximately 6% showing symptoms of addiction while over 19% being in danger of addiction. The prevalence of Internet addiction among young people in Hong Kong was established to be 6.7% in a recent study conducted by Fu, Chan, Wong, and Yip (2010) . Suicidal ideation and depressive symptoms were reported to be the comorbidities observed in Internet addicted people. Furthermore, ADHD (attention deficit hyperactivity disorder) and depressive disorders were associated with Internet addiction among college students in a study by Ko, J. Y. Yen, C. S. Chen, C. C. Chen, and C. F. . However, it was demonstrated that depressive disorders were associated with Internet addiction in males but not in females. Comorbid psychiatric conditions observed with Internet addiction are being reported in recent studies (Liu & Potenza, 2007) . However, few studies have investigated the relationship between the Internet and substance use. J. Y. Yen, Ko, C. F. Yen, S. H. Chen, W. L. Chung, and C. C. Chen (2008) conducted a study on 3,662 students and established that both Internet addiction and substance use in adolescents were associated with more severe psychiatric symptoms. The same study reported Internet addiction in 20.8% of the participants while 9.2% were established with substance use. Shapira, Goldsmith, Keck, Khosla, and Mcelroy (2000) observed excessive Internet use to be 40% in a group of 11 men and nine women (age range: 36.0 ± 12.0). In the current study, 18−22-year-old students formed the group with the highest incidence of C & I addiction with 77.8% of the C & I dependent participants in the current study, 36.8% reported their family income to be TL 1,700 or higher, which was significantly higher. Considering the financial burden C & I brings, this finding does not appear to be surprising.
Of the participants in a study conducted in Indonesia by Wahid, Furuholt, and Kristiansen (2006) , 75% reported that they used Internet cafés to access the Internet. In this present study, we established this figure to be 17.9%. Our study sample consisted of university students, and university libraries provide Internet access. Therefore, the percentage of those using Internet cafés was low in the present study. Greenberg, Lewis, and Dodd (1999) investigated various types of addiction such as alcohol, caffeine, tobacco, chocolate, exercise, gambling, Internet, television, and video games. They observed gender-related differences between men and women in terms of alcohol, tobacco, and Internet addictions. In the current study, the percentage of men was noted to be significantly higher among substance users (56.6% vs. 43.4%, p = 0.001). Among those with C & I addiction, however, the distribution of women (55.1%) and men (44.9%) was established to be more balanced (p = 0.111). In a study conducted among university students in Taiwan, Li and Chung (2006) reported that males stayed online longer than females did and Internet addiction was more prevalent among men. Caplan (2002) established a strong correlation between Internet addiction and psychosocial development. The same study observed that most people with Internet addiction used the Internet as they felt lonely and had difficulty establishing relationships. Wang (2001) established a strong correlation between Internet addiction and psychosocial development in a study conducted with 217 university students in Australia. In the current study, 8.8% of the participants admitted that they used the Internet as a way of an escape from their anxieties. Treuer, Fábián, and Füredi (2001) investigated 212 Internet users and observed that 82% daydreamed about going on the Internet and 92% thought a life without the Internet would be empty and depressive. In the present study, 4.2% of the participants daydreamed about going on the Internet and 8.5% thought a life without the Internet would be empty and depressive. Morahan-Martin and Schumacher (2000) investigated what they termed as "PIU" (pathological Internet use) among 277 college students. It was established that participants who were defined as addicted spent 8.48 h on the Internet on average every week. The same individuals were also established as lonely people according to the UCLA (University of California, Los Angeles) Loneliness Scale. Of the sample, 63.6% concealed the time they spent on the Internet and 22.7% had problems at work, school, home, or with friends because of their Internet use. In this present study, those concealing the time they spent on the Internet consisted 4.3% of the sample, while 16% of the participants reported problems at home, work or school, or with friends because of their Internet use. Scherer and Bost (1997) used a checklist including 10 clinical symptoms parallel to those used for substance abuse and addiction to evaluate 531 students with respect to their Internet usage characteristics. Those checking three or more items were regarded as Internet addicted. The mean time spent on the Internet was reported to be 8.1 h/week. While 13% of the study sample reported that Internet use had an impact on their academic work, professional performance, or social lives, 2% stated that they understood that the Internet had a negative impact on their lives. In this present study, 15.8% of the participants reported that the Internet had an impact on their academic work, professional performance, or social lives.
In the current study, substance use was observed in 25% of those neglecting responsibilities with friends or at home, work or school, 35.5% of those establishing new relationships on the Internet, 30.2% of those neglecting homework because of the Internet, 38.5% of those concealing the time they spent on the Internet, and 39.6% of those seeking an escape from anxieties through the Internet. These percentages were established to be significantly higher than those noted in participants who were not C & I addicted. In the present study, of the participants established to be C & I addicted, 15.9% used cannabis, 56.4% drank alcoholic beverages regularly, and 44.3% smoked regularly. These percentages were established to be significantly higher than those noted in participants who were not C & I addicted. Since, to the best of our knowledge, no other study had compared similar data, it was not possible to check the present data for consistency. However, it can be postulated that one type of addiction could trigger an addiction of another sort.
Lack of standardization and absence of consensus on a definition for the condition were some of the constraints of the present study. Relying on subjective data when interpreting results, in other words, presuming that participants responded truthfully to the questionnaires was another constraint.
The relationship between substance use and Internet addiction was observed to be as expected, but we maintain that further studies with larger samples are needed to compare the present data. The key to managing C & I addiction, as it is with alcohol and substance use, is moderate use rather than total deprivation. Therefore, it is better to regard the Internet as a tool for production and communication instead of a fun toy or a chocolate that never ends.
The results of the current study confirmed that C & I addiction was becoming a more and more common type of addiction with the entrance of the Internet into our daily lives.
The data also demonstrated that the Internet has taken children and young people as well as a large percentage of the population under its influence and has started to have an impact on the social life. Families also encourage the use of C & I for the sake of providing a better education. However, families have to be careful concerning unsupervised computer and Internet use. Children who are not prepared to use information technologies as they should have no idea concerning how to process all the information that is at their disposal, which can have detrimental effects on their emotions, consciousness, and behaviors. Therefore, supervision by parents must be regarded as a critical issue. Consequently, a holistic approach to analyze the issue is needed in order to take measures to avoid social collapse.
In conclusion, "knowledge" has critical importance in the 21st century as those that possess it will also possess power. Therefore, becoming an information society is the first step to becoming a contemporary civilization. In this regard, young people, by paying attention to avoid addiction and threats that technology might pose, should spend some of their time following the advances in technology in order to better prepare themselves as open-minded and well-informed individuals for the future when they will be in decision-making positions. As a result, ideas and development can be generated. Young people who are to be the members of an information society should be careful concerning the relevant risks and should be well-aware of the needs of the society. As the use of C & I becomes more and more widespread, strategic targets have to be established urgently to take measures in order to avoid potential problems.
